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Date of task: Friday, December 14, 2012 Time allowed: 95 mins

Student's Performance in Different Criterion

INSTRUCTIONS:

€ Read the insfructions for all questions carefully.

€ Show all work, steps and proper units.

€ Ask the teacher for scrap paper, but any work on the scrap paper will NOT be marked.
€ Write in PENCIL.

€ NOT allowed to use any electronic devices, such as translators.

¢ Allowed to use GDC.

ASSESSMENT:

€ Read the criteria descriptors carefully before you start your work. This will give you a clear
understanding of what is required and what a quality piece of work for this task must include. This
way you give yourself the best chance of achieving the highest level in this task.

€ This task assesses Criteria B & D considering ALL the questions.
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Criterion B: INVESTIGATING PATTERNS (ONLY APPLICABLE TO QUESTION IN PART 1)

Student's self-
evaluation

Teacher’s
Final Grade

level Task Specific Rubric IBO Published Bescriptor
0 The student does not reach a | The student does notreach astandard
standard described by any of the | described by any of the descriptors
descriptors given below. given below.
The student performs appropriate | The student applies, with some
1-2 calculations (in (a) to (c), in (g), to (i), | guidance, mathematical problem-
Do Maths and in (k) to (m)) in order to recognize | solving techniques to recognize simple
simple patterns. patterns.
The student
o ’ ;
3-4 The student correctly solves (d) and sslectyand appiles mothemencd
: problem-solving techniques to
General (e) and suggests general rules in parts ;
(f) and (n) recognize patterns, and
Rule : @ suggests relationships or general
rules.
The student
The student describes relationships (in | ® selects and applies mathematical
(i) and (n)) mathematically, and problem-solving techniques to
5-6 connects the various relationships.  |f recognize patterns,
Test it a student has drawn conclusions | ® describes them as relationships or
consistent with their findings in part 2 general rules, and
(g), credit may be given here. ® draws conclusions consistent with
findings.
The student
@ selects and applies mathematical
The student is able to correctly prove problem—solvmg lechniquesio
: ; : recognize patterns,
7-8 mathematically all the relationships | o describes them as relationshios or
Prove it and rules seen in the task, and is e

successful in (j) and (n).

general rules,

@ draws conclusions consistent with
findings, and

® provides justifications or proofs.
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Criterion D: RerFLecTion (only applicable to question in Part 2).

Student’s self-
evaluation

Teacher’s
Final Grade

i e Task Specific Rubric 1BO Published Descrigtor
The student does not reach
5 :tandard described b The student does not reach a standard
0 f the de Dt y described by any of the descriptors
;?zeg belsw scripiers given below.
The student’'s answers to Tpet;tﬂdﬁht attﬁMpts trtexg:ain N
; whethe is or her results make sen
z
1-2 g::itiggs th;a)lne;;Sn (gl in the context of the problem.

: . . ) & 1 The student attempts to describe
his/her findings 1n real | the importance of his or her findings
life. in connection to real life.

The student correctly but briefly
explains whether his or her results
Th T t make sense in the context of the
e student’s answers O | problem.
guestions (c) (i) to (iv) | The student describes the
3-4 comment on how his / her | importance of his or her findings
findings make sense in | 1in connection to real life where
real life situation. appropriate. ) _
The student attempts to justify
the degree of accuracy of his or her
results where appropriate.
A The student critically explains
In d quest1pn (%ﬁf t?e whether his or her results make sense
student 15 abLE O | in the context of the problem.
recognize and explajn the | The student provides a detailed
applications seen 1in the | explanation of the importance of
5-6 vector operations. In | his or her findings in connection to
question (e), the student | real life.
has explained how this The student justifies the degree
answer makes sense in the of accuracy of his or her results

context of this problem.

where appropriate.
The student suggests improvements to
his or her method where appropriate.
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A Special Matrix

Part 1
This section is assessed against criterion B only

You should spend 45-50 minutes on this section, and you are advised to make full use of
your GDC.

Consider the following matrices:

L=(2 1) M=(3 2) - N=(4 3)

1 2 - _—
(a) Find the matrix L?
-)-31 {a' :L)(QI é‘«)
g+ 1% 2y 141X
a4 2x\ x4 2XN2

\

} ( 5 4

(b) Find the matrix M?

o (5 3 3)

23+ 2X2 STy

(c) Find the matrix N2

? 4 3)(4 3}
A ( 2 4/ 3 4
hxlt X3S Ax 34 X4
— (?,Wil‘\fﬂ.}(_é A %3t
(A\ 24
24 25 \

vV
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A student, Xavi, puts forward the following hypothesis:

If A is a matrix of the form (

(d) Find A?

a+1 a

b+1 b)

) then A2 is of the form ( b b1

a+1

(
|

N- (%

(lil rj (

@y a
alar ) Yalas)

da'4 284\

24’4 da

et |

Q a4 \B

ala+t)
) *x q*

A

alaxy) 4

207 2

Do 2at

)

(e) Is Xavi right?

‘fes .

(f) If your answer to (e) is “yes”, is Xavi always right? Explain.
If your answer to (e) is “no”, why is he wrong? Explain.

Xl o [LI:(,OCb@'") Hl  ecavne '{r(j (’f;mlpar(xm A 61/-/ péats ﬂf Ll

. J J ,
atiied) | dop)d  b- Qmj,fﬁg//)a Lyt 2.2 ?}a*(, Ad wore

(M}'ng'lf[;/rt{j [} W\JL{T[M A (%) ] a(/id}ﬁﬁj@'f /}}1{1'{7“{&[", qn@ﬁfu}]j ,—[ZL? L]a,!l'tgd-\
[ﬂvr Ofimaa-mg Llorgi) e A Na@ , Ao 2hen  rabix B tes L /<

fineg  jdsetf 4 dedve At sti(l_ e ( )2’/4 |

~o71

A__oliagpna
v

%
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(g) Find the matrix LM

M (3 D3 3)

s [:lx%% Ixa 272 & |x33
Y2 +2%2 Z¥2 X %3

(5 3)

(h) Find the matrix MN
3 2 I+
i oL A 2% 3 %\GT‘}‘KL@\
' (wqxjwy v 34 34

% %)

(i) Find the matrix LN

x \ 4 3
- 3 )l )

MG H IS 2% 3+ 1HY

(%4 2% I3+ [2xy

(l( (@]
I(s) (1
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Another student, Messi, puts forward the following hypothesis:

: : a+l a ; b+1 b
If A is a matrix of the form ( ot 1) and B is of the form ( b b4 1)
i : e+l &
then the matrix AB is always of the form ( ; ot 1)
(j) Prove (or disprove) Messi’s hypothesis
]’;\‘6 < ( ) Qa (b’\ | ¥ 5
R A S VS
) ) () 4+ ab blas)) + @ (b+1) )
~ \Lalbr) + blar) abx (as0 1Y)
( a‘g.}a*b.u-q-ab abrb & abr a >
abta+ ab+b ah + abrafb4t
A+ QQ})'\" a.\b-&gﬂ'b
o+ br dab Ak
Py mpar "’tj the two matrices,
aab+ dabi\ ArbHlab T e
ash 22\ Ax b deabr! C"\A ' Ct
&ng[gfﬁri(% C- a+b 4 QaL ]\/
H? SSUS ﬁﬂﬂ*ﬁa"ﬂests s corect.
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Now go back to the original matrices.

(k) Find L3

= s )
= (3 93 2)

_f sxxrAx) gl u\xg_j
’ (4X1+§\<\ Ayl 4%

L5 /
7

(1) Find L*

2. Bl
AT

( Ay 3%\ leHmz)

[y 14 Xl 3% | 41X

= L4t 4o
tl\o 4

(m) Find L®
15 LA L
= 4 40 3 !
"-'IO 4\ | b
(mmwox\ Lyx | £40%2
LOX 24 L1xn LoX | 44!

(l.’.ll 12l
(o 0 IR s 5=
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(n) What do you notice about the form of the answers to (k), (I) and (m)? Try to use the
various answers you have in order to generalize.

Giuvgn 1) = (% “L -
Pove L’- (},{ L ) B Al (&W&S, ¢ ard
You¥n - s <. L{ <

b. () ::J ‘Ii abe o agnem&&e Hus wule,

b
" w 40) whea M- ( 1 G'J
4 g ,
3Ll 4 (CHL)-H
(Lt (o & . (Q-“' {asb) b
L‘S s ( 121 172 l) M bt (ax\:yﬂ a4 lex b«)-,,-.

' 2, 2-1 tal
M'{cub)]_ * (aab)" b L) ) \

3, :
H (b* @) s (@ arlaanY s e

o dave iz »Qmm ‘L,

Ln: (2-&'5‘ H’?}‘> |
|‘?5| 2_‘_'5' ‘

| a- A b (o k)' ‘L 5
: > ) - % L
7 ve fom £ n | at(a®)” ‘“S
(o dert AL / ‘ ‘ M - (H— (o) 1 oy (ob) .-
3 S‘I.B’L 4xy \
L ) ("-HS} oy l e £ 1) & censtent Q"A

ahere the valme element

7o dedive L Bom L7, added Som -V wabl oL .

% L 44 31 124 S" :r

) g |

Loy

To deawe L5 fom LY,
13- (Ans“ Ao@“)

¢ox 3" lzl’rSh

tom A abowe decoatias,
4 dows bom Lo L,
D added o pach eloment; |
Udo 1® 3 s added 12 eack
Oement ; L o {,“., ¥ s acdeof ;
b aech atement oA L0 LS,

B& v added B eack  element
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Bad guy runs and cop chases... “Catch me if you can!”

Part 2
This section is assessed against criterion D only. You should spend 35-40 minutes on this
section.

One day, a thief (T) stole a handbag from a lady (L), the lady shouted for help, a cop (C) was
nearby, he then ran after the thief.....

T C L
It is given that the position of T, C and L are (3, 14), (1, 8) and (k, -2k) respectively, where k
is a constant.

(a) (i) Express CT in terms ofiand j.

CLLd), T(31%)

01 = (3974 (14--8)5’

= =
J L -t £1 -l

(ii) Express TL in terms of'i,jand k.

T(3,14) L k,«ak\

Tl (374 (_,a\a»m)f{

W37 - (oka m):j
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(b) If the value of k is -1, describe the meaning of this situation in real life. Show your work
briefly.

/’V' O'I Q&F

Uj'\lé' }29-4 \ ’ —f/'/{ /J;L&M;% 29 )/{\L, /{d Df(j‘ A [L',,{.' \
ah or Abs. oL /é[’/\—’i - ar

a4l A{‘,f’/"c}! collinear

J
}f-/) ;ﬁ\-@/ Fojw‘{j are ot A toorolina {\ o€
, y &
Mac - E:ng = g~}

Mg =2, 2 3

—_—

ju.(wl} (( “

“Wlee - M
[ ' 15 ‘7, C  Ga A j(/ Qe @ /{,’4..4/_

A few minutes later, T and C met... they started fighting for the handbag. Two forces with

magnitudes of 15 1b and 10 Ib were applied to the bag. The magnitude of the resultant was
24 1b.

(c) (i) Sketch a diagram to show each force in component form and the resultant force.

glh &
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(ii)  Find the measurement of the angle between the resultant vector and the vector of the

10 1b force to the nearest degree.

Hint: use cosine rule c2=a?+b?-2(a)(b)(cosC)

(iii) According to the above situation, the two forces from different directions are applied to
the handbag, can the magnitude of the resultant be larger than the sum of the

magnitudes of the forces? Justify your answer.
B .

;Ue', Al mﬁg]/z--ffkq’.e qf Z’&{ 7 e llant f""w CGandl Le Loatr -?5{[,‘,1
e um gy A Mﬁ/an(flwféd g A _foreo Aeeanar /bt

T R o A T
‘ ﬂi L /\Qu’z'fuj S resubtadt freg
7{"" e ee_ﬂ( [ dte (@} o c_of\ﬂé[{l(/‘d

)
s A s 4 ﬁf{f""ﬂﬁ

/(Qrﬂéf /ﬂ;[_ﬁ/\ {Q_Q [1_440( &aj s j{( oAy /Nl 4‘1/9 trk s 'Jé ~ Hﬁx‘

/(;'O(C,Q Ocﬁﬂﬂ o~ Alg a{r(mw;fm% ((/(,[(fl‘h)}yj) ) fw i’;dtﬂ .

frrt o gleteimined by woig Pyl hen Ahg A

NNN o7 proven whiclh the . {M]pa’n\emuae A opnet be glfgp\,}@/ Yon e sum

U i H L 174

Uoalue Jb \ of -{ui\@ ppposite dol ;:@sz«-f

sicle.
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(iv) What if the forces were from the same direction? How would it affect the magnitude of
the resultant force? Does it make sense in real life? Briefly justify your answer.

The m-ﬁaaw'lﬁd{’ dr Ao resultant %W& gt e Mial A capst

apdinC plog
b o Lireoton af
Jictor - P <
Uin dote ngb qake Aeme an el b0 Ae e
wshea 4 /’Chwé ok a wp 2 /ﬁaﬁw/\a f/b« a *ﬁdﬂ{ﬂj,
ﬁ/&j ool Tt 0(47 fe ab dffent  diggctions o T
&bz‘)rimﬂﬂ’ plaey bl npl at phe aana ot akeo, W e
aaturt, (eopl @'t e —fzunL’o' for @ Ahing at Fhe HF

Wl o Aond (i backuacd, fhail  shoutdToe gt FEE
wo toem G giecho~  felten  ppgm

"

ﬂ-u; /65%&0 ol on AL Aams Ling U-(r
dhichs o tamle tanndt be forns

Aecedion

v

Finally, L caught up with T and C, she joined the fight as well. The diagram shows the 3
forces.

201b
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(d) The three forces shown in the diagram act at a point. Find the magnitude of their

—_—
——

resultant and draw a diagram to show its directions. Who would have greater chance to

get the handbag?

20 ces &0°
e & T @anﬁg

(oree a? C- (

(=

20 cos 45°
20 sin 45

Forea ag L= (fqo = QOO}

40 s~ A7

Rosltonl (ovee - (30 tos S0 )If (7"(05 45 )4 (-40(cs90>

-20 3tn SO° 20 sin 4% L{osén D0

- ( o cos 507 4 ?Dcos‘f'*S'-"-rOcos 30°>

~ =30 sin &)o-& 7(_\,51}’\4.}- £ Z{OSU\QDD

Lr4Jé) )
48"\' [tew. A 5 Sﬁ' t:l\

{7/\ N " 7&9 me r\'(tbdli’ﬂg Chgr
.1k rexdboat fbree s £.2&1b,

5“‘1[( the dirpclion s N ,‘I.O.

d

Btj f%tfh.. T’lﬂomﬂ\,

R Shw + 438"

£.38 (b
B‘j '(G*\S-E/(t'
L .84

tea 0= o0

b o )

= j“i 3 (cow. to 33.3 Q’l%\
Dicection is  N30.7° 0.

Page 14



(e) Explain how this answer makes sense in the context of this problem.

The  swer walkes s in th oo JOL “6 A proclem e cau yo.
N
that the Moy Gets She hondbed

he ju{; ond topp fag alreadde ,{L;ﬂm . ’&ﬂ for e a
urhile {“Q‘FD’Q fhe )Qq,t‘j_ Wik That  peiod of Finw | the
Ahif  and cop At probably  sed mok o A
adhen A }.mfj Arrves e iy ﬂaﬁm[b Ahe
'a;wer@qf porsen oo amggpt e Auron PA #te,
goulW gy Rer o gol She  Amd

f“maji

, 7&¢%ﬂ ;i A7

End of Assessment
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